Topological and functional studies on HlyB of Escherichia coli.
The topology of HlyB, a protein located in the inner membrane of Escherichia coli and involved in the secretion of alpha-haemolysin (HlyA), was determined by the generation of HlyB-PhoA and HlyB-LacZ fusion proteins. The data obtained by this biochemical method together with computer predictions suggest that HlyB is inserted in the cytoplasmic membrane by six stable hydrophobic, alpha-helical transmembrane segments. These segments extend from amino acid positions 158 to 432 of HlyB. The cytoplasmic loops between these transmembrane segments are relatively large and carry an excess of positively charged amino acids, while the periplasmic loops are rather small. In addition to these six transmembrane segments, two additional regions in the 78 N-terminal amino acids of HlyB appear to be also inserted in the cytoplasmic membrane. However, the association of these two segments with the cytoplasmic membrane seems to be less tight, since active PhoA and LacZ fusions were obtained by insertion into the same positions of these segments. A LacZ-HlyAs, fusion protein carrying, at the C-terminus of LacZ, the 60-amino acid signal sequence of HlyA was not secreted in the presence of HlyB/HlyD. However, transport of this fusion protein into the cytoplasmic membrane appeared to be initiated, as suggested by the tight association of this protein with the inner membrane. A similar close association of LacZ-HlyAs with the inner membrane was also observed in the presence of HlyB alone but not in its absence. These data suggest that HlyB recognizes the HlyA signal sequence and initiates the transport of HlyA into the membrane.